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Abstract Lung cancer patients and their spouses report high
rates of distress. Due to the increasing popularity of and evi-
dence for mindfulness-based interventions in cancer, mindful-
ness and self-compassion have been identified as potentially
helpful skills when coping with cancer. This dyadic study
examined how mindfulness and self-compassion are related
to psychological distress and communication about cancer in
couples facing lung cancer. Using the actor-partner interde-
pendence model, self-reported mindfulness, self-compassion,
psychological distress and communication about cancer were
analyzed in a cross-sectional sample of 88 couples facing lung
cancer. Regarding psychological distress, no difference was
found between patients and spouses. In both partners, own
levels of mindfulness (B = −0.19, p = .002) and self-
compassion (B = −0.45, p < .001) were negatively related to
own distress levels. At a dyadic level, own self-compassion
was less strongly associated with distress if the partner report-
ed high self-compassion (B = 0.03, p = .049). Regarding com-
munication about cancer, patients reported to communicate
more openly with their partner than with spouses. However,
after controlling for gender, this difference was no longer
significant. In both partners, own self-compassion (B = 0.03,
p = .010) was significantly associated with own communica-
tion while mindfulness was not. A trend showed that mind-
fulness of the partner was related to more open communica-
tion in the individual (B = 0.01, p = .080). These findings give
a first indication that mindfulness and self-compassion skills
may go beyond the individual and could impact couple func-
tioning. Future research should examine whether couples fac-
ing (lung) cancer may benefit from programs in which mind-
fulness and self-compassion are cultivated.
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Introduction
Receiving a diagnosis of lung cancer has a major impact.
Patients with lung cancer develop severe physical symptoms,
undergo radical treatment and face a poor prognosis. As lung
cancer is strongly associated with smoking, patients often feel
stigmatized and tend to blame themselves and are blamed by
others for developing cancer (Chapple et al. 2004; Else-Quest
et al. 2009; Milbury et al. 2012), which has a negative impact
on their wellbeing. In fact, lung cancer patients are more likely
to meet the threshold of psychological distress (23–63%) than
are patients with other types of cancer (Carlson et al. 2004;
Gao et al. 2010; Linden et al. 2012). Not only patients but also
their spouses can be heavily affected by the lung cancer diag-
nosis. Factors contributing to heightened distress include deal-
ing with practical tasks, such as coordinating the patient’s
medical care, managing the patient’s emotional reactions to
the illness and coping with an uncertain future (Mosher et al.
2013). In fact, the rates of distress among spouses tend to be
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similar to those of lung cancer patients (Mosher et al. 2013;
Ostlund et al. 2010), although in general, females report the
highest rates of distress irrespective of being patient or spouse
(Hagedoorn et al. 2008).
Most studies have examined the factors associated with
psychological and relational distress for patients and their
spouses separately. Yet, partners in long-term relationships
are interdependent, mutually affecting each other (Kelley &
Thibaut 1978). In couples facing lung cancer, the coping of
one partner presumably affects the extent to which the other
partner is able to cope. A meta-analysis of 35 studies on cou-
ples coping with various types of cancer (ncouples = 2468) re-
vealed that psychological distress levels between cancer pa-
tients and spouses are moderately associated with one another
(r = .29), supporting the notion that couples coping with can-
cer respond as an interdependent emotional system rather than
as two separate individuals (Hagedoorn et al. 2008). Such
results emphasize the importance of taking a dyadic approach
when studying the functioning of couples facing lung cancer.
In dyadic studies, individual as well as partner factors are
examined simultaneously in both patients and spouses, while
taking their interdependency into account (Kenny et al. 2006).
In the current study, we refer to a patient’s partner as the
spouse and use the term partner to refer to members of the
couple in general.
There are some findings from previous dyadic studies with
couples coping with lung cancer. For instance, a longitudinal
study with 158 couples showed that behavioural disengage-
ment (i.e. giving up the attempt to cope), blaming the patient
for having cancer, caregiver-related health problems and rela-
tionship maintenance behaviour (e.g. engaging in shared
tasks) affected one’s own, and often also the other partner’s,
psychological distress and/or dyadic adjustment (Badr and
Carmack Taylor 2008; Carmack Taylor et al. 2008; Milbury
et al. 2012, 2013). Thus, in line with the notion of interdepen-
dence, such findings suggest that if one partner has difficulty
in copingwith the cancer diagnosis, it can negatively affect the
other partner’s coping ability as well.
So far, the exploration of what factors may possibly protect
patients and spouses from developing distress remains limited.
Two potentially protective factors that may help couples cope
with a lung cancer diagnosis are mindfulness skills and self-
compassion. Mindfulness is defined as intentionally paying
attention in a non-judgmental way to present moment experi-
ences (Kabat-Zinn 1990). In essence, mindfulness can best be
considered a state of awareness (Bishop et al. 2004), although
there are individual differences in the extent to which one is
generally mindful to present moment experiences (i.e. as a
trait or skill). Self-compassion involves acknowledging one’s
pain and recognizing this is part of the human experience
while meeting the pain with kindness and understanding
(Neff 2003). It has been argued that mindfulness is strongly
related to self-compassion as paying mindful attention to
painful experiences promotes the ability to actively comfort
oneself and remember that painful experiences are part of
being human (Neff and Dahm 2014). However, mindfulness
and self-compassion do not always co-arise. One can non-
judgmentally accept present moment thoughts, emotions and
sensations, without actively soothing oneself or having a sense
of common humanity. In other words, mindfulness is aimed at
the experience itself, whereas self-compassion is aimed at the
experiencer and includes feelings of kindness and common
humanity not entailed by mindfulness alone (Germer 2009;
Neff and Dahm 2014). Both these factors are receiving in-
creasing scientific attention, partly due to the popularity and
effectiveness of mindfulness-based interventions in both
healthy as chronically ill populations, including cancer pa-
tients (Piet et al. 2012). A rapidly increasing and large body
of research has now demonstrated that mindfulness and self-
compassion can have powerful effects on individual function-
ing and well-being, particularly in stressful situations (for an
overview, see Creswell and Lindsay 2014).
Two important outcomes that might be affected by the pro-
tective ability of mindfulness skills and self-compassion are
psychological distress and communication about cancer.
When people experience psychological distress, they can re-
spond quite automatically, by ruminating about the past and
worrying about the future (Carlson and Speca 2010).
Cultivating the ability to mindfully turn towards one’s
(distressing) thoughts and emotions while having a non-
judgemental and accepting attitude can help acknowledge
and allow these thoughts and emotions for what they are with-
out getting immersed in them. Not directly reacting to
thoughts and emotions but attending to them with open and
accepting awareness can facilitate coping with stress and pro-
motes taking better care of oneself (Segal et al. 2002).
Supporting this notion, there is good evidence that, in general,
self-reported mindfulness skills are related to less psycholog-
ical distress, e.g. Baer et al. (2008). Also, there is some initial
evidence that, in cancer patients, increases in mindfulness
skills are related to decreases in stress symptoms (Birnie
et al. 2010). Likewise, being compassionate towards the suf-
fering that a cancer diagnosis may cause can reduce the addi-
tional distress that often results from self-blame and self-
judgment (Neff 2003). In general, self-reported self-compas-
sion has been significantly related to psychological well-being
outcomes, such as less depression and anxiety and greater life
satisfaction (Neff 2003). Also, among cancer patients, self-
compassion has been related to less psychological distress
(Przezdziecki et al. 2013).
A recent review showed that in couples facing cancer, the
quality of communication between partners has important im-
plications for their psychological and relational wellbeing
(Traa et al. 2015). While open communication helps buffering
relationship distress, protecting the other partner by avoiding
communication of one’s own worries and fears about the
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cancer can increase both partners’ distress (Manne et al.
2007). Studies on communication about cancer have also
shown gender differences overruling role differences, with
female patients and female partners perceiving poorer com-
munication within the family than do their male counterparts
(Lim et al. 2014). A prerequisite for effective communication
is that partners are able to recognize and identify their emo-
tions and thoughts. Whereas denial and suppression of emo-
tions often is a natural response when facing difficulties,
mindful awareness of current experiences should allow an
individual to be better ‘in touch’ with his or her internal psy-
chological state. Similarly, approaching difficult feelings with
self-compassion may facilitate to identify and face these emo-
tions more easily. By becoming aware of and acknowledging
one’s own and one’s partner’s pain, without judging oneself or
the other for it, partners may be more likely to consciously
choose to discuss one’s regrets, hopes and fears (Segal et al.
2002). In this manner, mindfulness and self-compassion may
facilitate more effective communication with the partner.
There are some initial findings supporting this reasoning.
Wachs and Cordova (2007) showed that self-reported mind-
fulness was associated with increased ability to identify and
communicate emotions to the partner, which in turn promoted
marital satisfaction. Similarly, Barnes et al. (2007) found that
self-reported mindfulness was positively correlated with more
constructive communication patterns between partners during
a conflict discussion in the lab. Also, some studies suggest that
self-compassion promotes communication. Yarnell and Neff
(2013) found that self-reported self-compassion was positive-
ly associated with the tendency to communicate about (rather
than to subordinate) one’s own needs during conflict with the
partner. Finally, a dyadic study by Neff and Beretvas (2013)
demonstrated that partners with relatively high levels of self-
reported self-compassion were described by their spouses as
being more caring, emotionally connected, accepting and
autonomy-supporting while being less detached, controlling
and importantly, less verbally aggressive than those lacking
self-compassion.
In sum, there is some initial evidence that mindfulness and
self-compassion are associated with more effective coping
with distress and improved communication about distress.
However, most studies that examined the role of mindfulness
and self-compassion in partner relationships focused on the
individual (e.g. Burpee and Langer 2005; Wachs and
Cordova 2007; Yarnell and Neff 2013; for an overview, see
Kozlowski 2013). Although informative, such studies have
not addressed how the mindfulness skills and self-
compassion of one partner may be related to the psychological
and relational functioning of the other partner. As noted, cop-
ing with distress, and coping with lung cancer in particular, is
something that concerns not only the patient but both partners’
coping abilities, potentially affecting each other mutually. The
few dyadic studies that have examined mindfulness and self-
compassion between partners show mixed findings regarding
whether the mindfulness skills or self-compassion of one part-
ner affect the functioning of the other partner (Barnes et al.
2007; Neff and Beretvas 2013; Pakenham and Samios 2013;
Williams and Cano 2014). As recently proposed based on a
review of the literature (Karremans et al. 2015), dyadic studies
are needed to understand whether and how mindfulness and
self-compassion play a role in the functioning of partner
relationships.
In addition, research on the role of mindfulness skills
and self-compassion within partner relationships mostly
has focused on non-distressed couples (e.g. Burpee and
Langer 2005; Carson et al. 2004; Neff and Beretvas
2013; Wachs and Cordova 2007), with the exception of a
study on couples facing multiple sclerosis (Pakenham and
Samios 2013) and a study with chronic pain patients
(Williams and Cano 2014). The latter study found that
spousal mindfulness skills were associated with higher per-
ceived partner support in the patient. However, whether
mindfulness and self-compassion promote dyadic coping
in cancer patients and their spouses has not been studied
yet. It can be reasoned that being able to respond mindfully
and compassionately to both one’s own and the partner’s
distress may affect a couple particularly during highly
distressing episodes in life, such as when one partner has
been diagnosed with lung cancer.
The aim of the present study was (1) to examine
whether mindfulness skills and self-compassion are asso-
ciated with lower psychological distress and better com-
munication about cancer in patients with lung cancer and
their spouses and (2) to explore whether the mindfulness
skills and self-compassion of one partner might be asso-
ciated with the psychological distress and communication
about cancer of the other partner. To address these re-
search questions, we examined whether, in both patients
and spouses, higher levels of own mindfulness skills and
own self-compassion would be associated with lower
levels of own psychological distress and with higher
levels of own communication about cancer. We then ex-
plored whether the mindfulness skills and self-compassion
of one partner would be associated with lower psycholog-
ical distress and better communication about cancer in the
other partner. Finally, we explored whether each partner’s
mindfulness skills and self-compassion would moderate
those of the other partner for each outcome variable. For
example, one partner in a couple with high levels of
mindfulness and self-compassion may compensate for
the other partner’s lack of mindfulness and self-compas-
sion, possibly buffering distress and promoting communi-
cation in both partners (cf. Vohs et al. 2011). Given pre-
viously found gender differences in distress and commu-
nication (Hagedoorn et al. 2008; Lim et al. 2014), we
controlled for possible gender differences.
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Method
Participants
The majority of participants were selected from a consecutive
sample of lung cancer patients and partners that participated in
a systematic screening study for psychiatric disorders
(Schellekens et al. 2016) (between March 2013 and
March 2014). This sample was supplemented with the (pre-
randomisation) baseline scores of lung cancer patients and
spouses that participated in a randomized controlled trial
(RCT) on the effectiveness of mindfulness-based stress reduc-
tion (MBSR) in patients with lung cancer and their partners
(Schellekens et al. 2014) (between March 2012 and
March 2013). Both the screening study and RCT have been
approved by our ethical review board CMO Arnhem-
Nijmegen and are registered under number 2011-519.
Included were patients who (a) were diagnosed with cyto-
logically or histologically proven non-small cell lung cancer
or small cell lung cancer and (b) completed or were still re-
ceiving treatment. Excluded were patients who (a) were youn-
ger than 18 years of age or (b) were not able to understand or
use the Dutch language. For the current study, we selected
only data of patients and spouses when both patient and
spouse filled in the questionnaires.
With an expected population correlation of around 0.3 for the
outcome variable, psychological distress, between patients and
spouses (based on our pilot study, van denHurk et al. 2015), data
from 80 dyads were needed to have 80 % power to detect a
medium-sized difference with an alpha of 0.05 (Kenny et al.
2006).
Procedure
In both studies, a nurse practitioner called patients and part-
ners at least 1 month after diagnosis to explain the study pro-
cedure. Patients and/or spouses who were willing to partici-
pate were contacted separately by a researcher, who sent them
an information leaflet and a consent form. After informed con-
sent was received, the participants filled out the questionnaires.
Measures
Demographic, relationship and clinical characteristics
Demographic (gender, age, educational level) and relationship
characteristics (marital status, sexual orientation, relationship
length) were assessed. Relationship satisfaction was measured
with the ten-item Satisfaction subscale of the Investment
Model Scale (IMS-S) (Rusbult et al. 1998) on which partici-
pants can score how satisfied they are with different aspects of
their relationship. Total scores can range between 1 (totally
not satisfied) and 8 (totally satisfied). Chart reviews were con-
ducted to determine disease characteristics (stage of disease,
date of diagnosis at the time of study enrolment and current
anti-cancer treatment).
Mindfulness Skills The Dutch-validated 24-item short form
of the Five Facet Mindfulness Questionnaire (FFMQ-SF;
Bohlmeijer et al. 2011) is a reliable and valid alternative to
the original FFMQ (Baer et al. 2008), which is based on an
exploratory factor analysis of five mindfulness measures to
provide an empirical integration of these independent attempts
to operationalize mindfulness. The FFMQ-SF can be divided
into five subscales: observing, describing, acting with aware-
ness, non-judging of inner experience and non-reactivity to
inner experience. As applied in other studies (e.g. Bowlin
and Baer 2012; Josefsson et al. 2011), we used the total scale
of the FFMQ-SF in the analyses. A sample item is BI perceive
my feelings and emotions without having to react to them^.
Internal consistency for the total scale was 0.74 in the present
study.
Self-Compassion The Dutch-validated 12-item short form of
the Self-Compassion Scale (SCS-SF; Raes et al. 2011) is a
reliable and valid alternative to the original SCS (Neff
2003). Items include BI try to be understanding and patient
towards those aspects of my personality I don’t like^ and
BI’m disapproving and judgmental about my own flaws and
inadequacies^. In the present study, internal consistency of the
total scale was 0.74.
Psychological Distress The Hospital Anxiety and Depression
Scale (HADS) (Spinhoven et al. 1997; Zigmond and Snaith
1983) was developed to measure psychological distress in
somatic patient populations and consists of an anxiety and
depression subscale. A sample item is BI feel tense or wound
up^. The HADS has been validated in several Dutch patient
populations and oncology patients and showed good internal
consistency (Bjelland et al. 2002; Spinhoven et al. 1997).
Internal consistency of the total scale was 0.89 in the present
study.
Communication About CancerWe (MS, AS) translated the
18-item Mutual Interpersonal Sensitivity scale (MIS) into
Dutch with a forward backward translation (Lewis et al.
2008). It measures the extent to which one communicates
about the cancer with the partner. It consists of two nine-
item subscales: open communication and avoiding negative
thoughts about the cancer. Items include BWe are comfortable
sharing feelings about the lung cancer with each other .^ In the
present study, the internal consistency of the total scale was
0.88.
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Data Analyses
Patients included in the dyadic dataset were compared with
those not included, using independent sample t tests and χ2
tests. Moreover, included patients and partners that were re-
cruited via the screening study were compared with patients
and partners recruited via the RCT. To characterize the final
sample, the means and standard deviations of the participants’
characteristics and major study variables were calculated for
patients and partners separately. Dependent sample t tests
were conducted to examine differences between patient and
partner scores on the major study variables. Pearson correla-
tion of the major study variables within patients and partners
were calculated. Partial correlations examined the interdepen-
dence between patients and partners.
Multilevel modelling in SPSS version 20 on a pairwise
dataset was performed to examine the role of actor and partner
effects of mindfulness and self-compassion on psychological
distress and communication about cancer in couples coping
with lung cancer, by using the actor-partner interdependence
model (APIM) (Kenny et al. 2006). Although not all couples
are married, we refer to the patient’s partner as the spouse and
use the term partner to refer to members of the couple in
general. The APIM is designed to analyze dyadic processes
(Kenny et al. 2006) and has been used to examine illness
adjustment in several dyads, including lung cancer patients
and their spouses (e.g. Badr and Carmack Taylor 2008). As
data from partners within a couple are related, the analyses
must model the interdependence between partners and adjust
for this interdependence to prevent bias in the statistical tests.
Bymeans of a multilevel modelling approach, the APIM takes
into account the interdependence by treating data of the two
partners as nested within the couple. In the APIM, each per-
son’s outcome (irrespective of whether the person is a patient
or a spouse) is associated with (1) his or her own score on the
predictor variable, referred to as actor effects (e.g. partner A’s
level of mindfulness associated with partner A’s level of dis-
tress), and (2) his or her partner’s score on the predictor var-
iable, referred to as partner effects (e.g. partner B’s level of
mindfulness associated with partner A’s level of distress). See
Fig. 1 for a depiction of the APIM.
The linear mixed model included the couple as unit of
analysis at the upper level and partners within the couple at
the lower level to estimate each outcome variable separately
(psychological distress, communication about cancer) as a
function of whether the subject is a patient or a spouse (coded
as 1 and −1 respectively; referred to as cancer role), the pre-
dictors of interest of the actor and partner (mindfulness, self-
compassion) and possible interactions. First, we ran a mind-
fulness model (including mindfulness but no self-compassion
predictors) and a self-compassion model (including self-
compassion but no mindfulness predictors) for each outcome.
We re-ran the models after trimming non-significant interac-
tion terms to provide more stable estimates for the main ef-
fects, showing similar findings as the full model for each pre-
dictor regarding direction and significance. Next, the actor and
partner effects of mindfulness and self-compassion and con-
tributing interactions with p values <.10 were carried forward
to a combined model. In addition, the models were controlled
for covariates (gender, age, relationship length, relationship
satisfaction, cancer stage, time since diagnosis), showing that
only gender substantively changed the interpretation of the
model communication about cancer, which was therefore
added to both models (males coded as 1 and females coded
as −1). To indicate to what extent continuous predictors are
correlated with outcome, the effect sizes for each significant
continuous predictor were calculated. In accord with the
APIM model, these are partial correlations, using the formula
r ¼ ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃt2= t2 þ d fð Þp (Kenny et al. 2006).
Since the correlation between mindfulness and self-
compassion within participants was large (r(169) = .59,
p < .001), we performed ordinary least squares regression with
actor mindfulness and actor self-compassion as predictors to
obtain the indices of the impact of multicollinearity on the
precision of estimation. For each outcome variables, we found
a variance inflation factor below the cut-off of 10 (i.e. 1.6) and
a tolerance value higher than the cut-off of 0.1 (i.e. 0.6), indi-
cating that multicollinearity did not threaten the stability of the
estimates (Cohen et al. 2003).
Results
Of the 165 lung cancer patients who were eligible for the
present study, 88 patients and 88 partners were included.
Fig. 1 Actor-partner interdependence model of actor and partner mindfulness and actor and partner self-compassion in psychological distress and
communication about cancer. Note that actor and partner effects are independent of whether the individual is a patient or a spouse
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Patients were excluded because they did not have a spouse
(n = 35), their spouse did not participate (n = 34), patients did
not fill out the questionnaires (n = 6) or for an unknown reason
(n = 2). The 88 patients did not differ from the patients who
were excluded from the present study on demographic, rela-
tionship and clinical characteristics and study variables.
Patients and partners participating in the screening study (n-
couples = 67) did not differ from patients and partners partici-
pating in the RCT (ncouples = 21) on demographic characteris-
tics and study variables. However, patients from the screening
study did appear to be more often in the curative stage of the
disease (64 versus 38 %) and participated sooner after diag-
nosis (M = 2.3 months [SD = 13.1] versus M = 11.6 months
[SD = 1.6]) than did patients from the RCT. Patient and spouse
characteristics can be found in Table 1. Patients and partners
were together for 34.9 years (SD = 14.3) and were generally
satisfied with their relationship (M= 6.4; SD = 1.5). Based on
their treatment, the majority of patients were in the curative
stage of the disease (58 %) and the mean time since diagnosis
was 4.5 months (SD = 7.6). Patients in the curative disease
stage did not differ from palliative patients on any of the study
variables. Descriptive statistics of mindfulness, self-compas-
sion, psychological distress and communication about cancer
for patients and spouses can be found in Table 2. Except for
communication about the cancer, patients and spouses did not
differ from each other. Interestingly, patients reported a better
communication about the cancer with their partner than
spouses (t(78) = 2.80, p = .006). Based on the cut-off levels
of our screening study (HADS-T ≥ 15; Schellekens et al.
2016), 26 patients (29.5 %) and 31 spouses (31.8 %) reported
clinically heightened levels of psychological distress.
Associations Within and Between Patient and Spouse
Scores
In the patients (Table 3), both mindfulness and self-compassion
are significantly related to a lower level of psychological dis-
tress (r(83) = −.49, p < .001; r(82) = −.55, p < .001, respective-
ly) and a better communication about the cancer (r(80) = .33,
p = .003; r(80) = .34, p = .002, respectively). In spouses
(Table 3), both mindfulness and self-compassion were related
to lower levels of psychological distress (r(85) = −.43, p < .001;
r(85) = −.42, p < .001, respectively) but not to communication
about cancer (rs < .18, ns). In sum, both higher mindfulness
and self-compassion were related to lower distress in both pa-
tients and spouses and related to better quality of communica-
tion about the cancer, but only in patients.
Paired-samples correlations (see Table 3) showed that the
scores were significantly associated for mindfulness
(r(82) = .26, p = .016), self-compassion (r(81) = .22,
p = .041), psychological distress (r(86) = .25, p = .020) and
communication about cancer (r(77) = .43, p < .001), implying
their interdependence. Controlling for gender, partial Pearson
correlations showed that patient and spouse scores remained
significantly correlated for all variables.
Actor-Partner Interdependence Model: Psychological
Distress
Table 4 shows the results of the mindfulness and self-
compassion models for psychological distress. No signifi-
cant difference between patients’ and spouses’ psychological
distress was found in none of the three models. Post hoc
controlling for gender did not change the interpretation of
the effects in any of the models. Only in the self-compassion
model, gender was a marginally significant predictor,
Table 1 Demographic, relationship and clinical characteristics of
patients (n = 88) and spouses (n = 88)
Patients Spouses
n (%) n (%)
Gender
Male 59 (67) 28 (32)
Female 29 (33) 60 (68)
Age, M (SD) 62.8 (8.2) 61.6 (8.4)
Educational levela
Low 34 (39) 27 (31)
Intermediate 30 (34) 33 (38)
High 22 (25) 23 (26)
Marital status
Married 82 (93) 82 (93)
Living together 6 (7) 6 (7)
Sexual orientation
Opposite sex 87 (99) 87 (99)
Same sex 1 (1) 1 (1)
Relationship length, M (SD) 34.9 (14.3) 34.9 (14.3)
Relationship satisfaction (IMS-S),M (SD) 6.5 (1.5) 6.2 (1.5)
Stage of disease (curative/palliative) 51/37 (58/42)
I 25 (28)
II 15 (17)
IIIa 16 (18)
IIIb 11 (13)
IV 21 (24)
Months since diagnosis, M (SD) 4.5 (7.6)
Current treatment 34 (19)
Chemotherapy 24 (14)
Radiotherapy 6 (3)
Chemotherapy and radiotherapy 4 (2)
IMS-S satisfaction subscale of investment model scale
a Low educational level = primary and lower secondary education;
intermediate = upper secondary education; high = higher vocational
training and university.
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indicating that males tended to report less psychological dis-
tress than females do.
In the mindfulness model, as the previous correlational
analyses already indicated, we did find a significant actor ef-
fect of mindfulness (B = −0.32, t(156) = −6.29, p < .001), in-
dicating that higher scores on ownmindfulness were related to
lower scores on own psychological distress. No partner effect
of mindfulness was found. In the self-compassion model, we
found a significant actor effect of self-compassion (B = −0.68,
t(158) = −7.01, p < .001), indicating that higher scores on own
self-compassion were related to lower scores on own psycho-
logical distress. However, no partner effect of self-compassion
was found. Yet, a marginally significant interaction effect was
found between actor and partner self-compassion scores (B =
0.03, t(80) = 1.94, p = .056). Specifically, when the self-
compassion of the partner is relatively high, the association
between own self-compassion and psychological distress
tended to be weaker. In the combined model (Table 5), the
actor effects of mindfulness (B = −0.19, t(151) = −3.13,
p = .002) and self-compassion (B = −0.45, t(155) = −3.86,
p < .001) remained significant, demonstrating that higher
own mindfulness and self-compassion scores were related to
lower own psychological distress scores. In addition, the in-
teraction between actor and partner self-compassion scores
became significant (B = 0.03, t(78) = 2.00, p = .049). As
displayed in Fig. 2, the association between own self-
compassion and psychological distress was weaker when the
self-compassion of the partner was relatively high.
Actor-Partner Interdependence Model: Communication
About Cancer
Table 4 shows the results of themindfulness and self-compassion
models for communication about cancer. Cancer role was a
Table 3 Correlations of the study
variables within and between
patients (n = 88) and spouses
(n = 88)
Variables 1 2 3 4
A. Correlations of the study variables within patients (n = 88)
1 Mindfulness skills (FFMQ-SF) –
2 Self-compassion (SCS-SF) .62** –
3 Psychological distress (HADS) −.49** −.55** –
4 Communication about cancer (MIS) .33** .34** −.10 –
B. Correlations of the study variables within spouses (n = 88)
1 Mindfulness skills (FFMQ-SF) –
2 Self-compassion (SCS-SF) .55** –
3 Psychological distress (HADS) −.43** −.42** –
4 Communication about cancer (MIS) .10 .18 −.29* –
C. Correlations of the study variables between patients (n = 88) and spouses (n = 88)
Variables Patients
1 Mindfulness skills (FFMQ-SF) .26* .06 −.09 .10**
2 Spouses Self-compassion (SCS-SF) .21† .22* −.21* .09
3 Psychological distress (HADS) −.22* −.15 .25* −.12
4 Communication about cancer (MIS) .23* .10 −.02 .43**
FFMQ-SF short form of Five Facet Mindfulness Questionnaire, SCS-SF short form of Self-Compassion Scale,
HADS Hospital Anxiety and Depression Scale, MISMutual Interpersonal Sensitivity scale
*p < .05; **p < .01; †p < .10
Table 2 Mean and standard
deviation of study variables in
patients (n = 88) and spouses
(n = 88)
Variables Potential range Patients Spouses pa
M (SD) M (SD)
Mindfulness skills (FFMQ-SF) 24–120 81.3 (10.4) 81.4 (9.6) .839
Self-compassion (SCS-SF) 6–42 28.1 (5.6) 27.9 (4.4) .854
Psychological distress (HADS) 0–42 11.8 (7.4) 12.4 (6.8) .550
Communication about cancer (MIS) 1–5 3.9 (0.7) 3.7 (0.7) .006
FFMQ-SF short form of Five Facet Mindfulness Questionnaire, SCS-SF short form of Self-Compassion Scale,
HADS Hospital Anxiety and Depression Scale, MISMutual Interpersonal Sensitivity scale
a Dependent sample t test
Mindfulness (2017) 8:325–336 331
significant predictor of communication about cancer in all three
models, such that patients reported to communicate significantly
more with their partner than spouses did. However, after control-
ling for gender, this effect was no longer significant in any of the
models, suggesting that the difference between patients and
spouses might be explained by more spouses being females.
In the mindfulness model, there were marginally significant
actor (B = 0.01, t(152) = 1.91, p = .058) and partner effects
(B = 0.01, t(152) = 1.75, p = .082) of mindfulness, suggesting
that higher scores on mindfulness of oneself and of the partner
tended to be associated with higher scores of own communi-
cation about cancer. In the self-compassion model, actor self-
compassion (B = 0.03, t(151) = 3.23, p = .002) is a significant
predictor of communication about cancer, demonstrating that
higher scores on own self-compassion were related to higher
scores on own communication about the cancer. We did not
find a significant partner effect of self-compassion on commu-
nication. In the combined model (Table 5), the actor effect of
Table 4 Multi-level models estimating actor and partner effects of (1) mindfulness and (2) self-compassion on psychological distress and commu-
nication about cancer, controlling for gender in couples coping with lung cancer (n = 88)
Psychological distress Communication about cancer
B SE 95 % CI t Effect size: r B SE 95 % CI t Effect size: r
Mindfulness model
Intercept 12.32 0.53 11.26 to 13.38 23.12 3.80 0.06 3.67 to 3.93 58.99
Gender −0.77 0.50 −1.75 to 0.22 −1.54 0.06 0.05 −0.03 to 0.16 1.34
Cancer role −0.04 0.47 −0.99 to 0.90 −0.09 0.08 0.05 −0.02 to 0.17 1.66
Actor mindfulness −0.32 0.05 −0.42 to −0.22 −6.29** 0.45 0.01 0.01 0.00 to 0.02 1.91† 0.15
Partner mindfulness −0.04 0.05 −0.14 to 0.06 −0.74 0.01 0.01 0.00 to 0.02 1.75† 0.14
Self-compassion model
Intercept 12.05 0.51 11.03 to 13.07 23.48 3.80 0.06 3.67 to 3.92 59.66
Gender −0.91 0.48 −1.87 to 0.04 −1.91† 0.04 0.05 −0.05 to 0.14 0.93
Cancer role 0.07 0.47 −0.86 to 1.00 0.15 0.08 0.05 −0.01 to 0.17 1.85†
Actor self-compassion −0.68 0.10 −0.87 to −0.49 −7.01** 0.49 0.03 0.01 0.01 to 0.06 3.23** 0.25
Partner self-compassion −0.14 0.10 −0.34 to 0.05 −1.49 0.01 0.01 −0.01 to 0.02 0.74
Actor self−compassion × partner
self-compassion
0.03 0.01 0.00 to 0.06 1.94† 0.21
Effect size r ¼ ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃt2= t2 þ d fð Þp . Gender is coded 1 (males) and −1 (females). Cancer role is coded 1 (patients) and −1 (spouses).
B unstandardised coefficient, SE standard error, CI confidence interval
*p < .05; **p < .01; †p < .10
Table 5 Multi-level model estimating actor and partner effects of mindfulness and self-compassion on psychological distress and communication
about cancer, controlling for gender in couples coping with lung cancer (n = 88)
Combined model Psychological distress Communication about cancer
B SE 95 % CI t Effect size: r B SE 95 % CI t Effect size: r
Intercept 12.12 0.50 11.12 to 13.11 24.28 3.80 0.06 3.67 to 3.93 59.19
Gender −0.73 0.49 −1.69 to 0.24 −1.49 0.06 0.05 −0.04 to 0.15 1.17
Cancer role −0.04 0.47 −0.96 to 0.89 −0.08 0.08 0.05 −0.01 to 0.17 1.78†
Actor mindfulness −0.19 0.06 −0.31 to −0.07 −3.13** 0.25 <0.01 0.01 −0.01 to 0.01 <0.01
Partner mindfulness −0.01 0.06 −0.13 to 0.11 −0.15 0.01 0.01 0.00 to 0.02 1.76† 0.14
Actor self-compassion −0.45 0.12 −0.68 to −0.22 −3.86** 0.30 0.03 0.01 0.01 to 0.06 2.60* 0.21
Partner self-compassion −0.11 0.12 −0.34 to 0.12 −0.96 −0.01 0.01 −0.03 to 0.02 −0.40
Actor self-compassion × partner
self-compassion
0.03 0.02 <0.01 to 0.06 2.00* 0.22
Effect size r ¼ ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃt2= t2 þ d fð Þp . Gender is coded 1 (males) and −1 (females). Cancer role is coded 1 (patients) and −1 (spouses)
B unstandardised coefficient, SE standard error, CI confidence interval
*p < .05; **p < .01; †p < .10
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mindfulness was no longer marginally significant. Yet, the
partner effect of mindfulness remained marginally significant
(B = 0.01, t(150) = 1.76, p = .080), indicating that the higher
mindfulness scores of the partner tended to be associated with
higher scores of own communication about the cancer. The
actor effect of self-compassion remained significant (B = 0.03,
t(147) = 2.60, p = .010), suggesting that higher own self-
compassion scores were related to higher own communication
about cancer scores.
Discussion
The goal of the present research was to explore the roles of
mindfulness and self-compassion in couples facing lung can-
cer. Several findings should be highlighted. First, a person’s
levels of mindfulness and self-compassion were negatively
related to his or her psychological distress level. These find-
ings are consistent with studies showing that self-reported
mindfulness skills and self-compassion are related to less psy-
chological distress in cancer populations (Garland et al. 2013;
Przezdziecki et al. 2013) as well as in other populations (Baer
et al. 2008; Neff 2003; Pakenham and Samios 2013).
Second, and extending these findings, we also found some
indication of partner effects: the association between self-
compassion and psychological distress in each individual in
the couple depends on the partner’s level of self-compassion.
Specifically, the higher the partner’s level of self-compassion,
the weaker the association between own level of self-
compassion and psychological distress. This may suggest that
when one partner displays less self-compassion, the other
partner may compensate by showing more compassion, which
alleviates the distress in both partners. As self-compassion
may not always come as naturally to people (Feldman and
Kuyken 2011), taking turns in showing more and less self-
compassion may be an efficient way for couples to cope with
a severe illness. Or, put differently, having at least one partner
with high levels of self-compassion in the relationship may
compensate for a lack of self-compassion in the other partner.
These results are in line with previous research findings,
showing that complementarity of coping styles (e.g. accep-
tance of illness, protective buffering) facilitated couples’ ad-
justment (Badr 2004; Pakenham and Samios 2013).
Third, regarding communication about the cancer, a num-
ber of effects were obtained. We found a difference between
patients and partners regarding communication about cancer,
but controlling for gender, this effect became non-significant.
This suggests that the difference between patients and spouses
might be partially explained by more spouses being female,
such that a female spouse might perceive less quality and
frequency of communication than their male counterparts.
Previous studies have shown that gender differences can over-
rule role differences, with female patients and female spouses
perceiving poorer communication within the family than
males do (Lim et al. 2014). Future research could further ex-
plore this difference between males and females and whether
there is an interaction with cancer role (i.e. patients versus
spouses). Additionally, a persons’ level of self-compassion
was related to better communication about the cancer. This
finding is in line with previous literature showing that self-
compassion is associated with more constructive communica-
tion and relationship satisfaction (Neff and Beretvas 2013;
Yarnell and Neff 2013). Interestingly, we found a trend that
own levels of mindfulness tended to be associated with a
better communication about cancer but when actor and partner
self-compassion were added to the model, this trend disap-
peared. This might suggest that self-compassion is possibly
more important for communicating about cancer than mind-
fulness skills are. Moreover, and importantly, we found some
evidence for a partner effect (albeit marginally), such that
individuals tended to communicate more openly about the
cancer when the partner was relatively high (versus low) in
mindfulness. Possibly, when partners anticipate that the other
is better able to Bhandle^ communication about distressing
thoughts or feelings, they communicate more openly about
distress related to the cancer. This is in contrast with previous
findings on healthy couples by Barnes et al. (2007), who
found that mindfulness was related to better communication
only within the individual, not between partners.
As a recent meta-analysis concluded, to better under-
stand how coping with cancer operates within couples,
Fig. 2 The partner effect of self-compassion moderated the relationship
between actor self-compassion and actor psychological distress. High
actor and partner effects of self-compassion correspond with 1 SD
above the mean and low actor and partner effects of self-compassion
correspond with 1 SD below the mean
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dyadic studies taking the interdependency between partners
into account have the greatest validity and clinical utility in
this field (Regan et al. 2015). By using multilevel model-
ling on a pairwise dataset, we could not only examine
associations within individuals but also between partners.
Both self-compassion and mindfulness of the partners af-
fected the individual in ways that would remain obscured
when examining their respective roles in distress and com-
munication only at the level of the individual. The present
findings underline the importance of taking a dyadic ap-
proach when examining coping mechanisms in couples
with cancer. Such findings were obtained with an adequate
number of couples based on a predefined power analysis.
As noted, dyadic studies on coping in couples facing can-
cer or other diseases are relatively scarce.
Despite these strengths of the study, a few limitations
should be noted. The cross-sectional design prevents us
from drawing conclusion about the causal relationship be-
tween the predictors, mindfulness and self-compassion, and
the outcome variables, psychological distress and commu-
nication about cancer. Future studies should adopt a dyadic
approach in longitudinal designs to enable researchers to
draw conclusions about whether mindfulness and self-
compassion actually benefit couples facing lung cancer in
the long run. In addition, since the majority of patients in
the current sample were in the curative stage of the disease,
the study sample is less representative of the global lung
cancer population as reported by the global cancer statistics
(Jemal et al. 2011). This might be indicated by the large
number of patients who are referred to the Radboud
University Medical Centre in the early stage of the disease
to undergo surgery. Moreover, several couples did not par-
ticipate in the study because their spouses declined partic-
ipation, mainly because they were physically impaired or
they felt participation would be too stressful. Due to the
omission of these possibly more distressed couples, the
range of variables might be truncated, implicating that true
relationships might be even stronger than presently report-
ed. Another limitation is that we solely relied on self-report
questionnaires for assessing mindfulness skills and self-
compassion. While the validity of these measures is under
debate (Grossman and Van Dam 2011; Muris and Petrocchi
2016), the scales have high internal consistency and have
been adopted successfully in studies on the effects of mind-
fulness (Baer 2011). Although the FFMQ and SCS measure
closely related concepts, which could threaten the stability
of the estimates, the statistical test showed no sign of
multicollinearity. In addition, due to shared method vari-
ance (Orth 2013), the chances of finding actor effects are
higher than finding partner effects because the actor effect
is based on data from a common source (e.g. mindfulness
level from actor predicts distress level from actor) while the
partner effect is based on data from different sources (e.g.
mindfulness level from partner predicts distress level from
actor). Future research examining mindfulness skills and
self-compassion in the APIM should therefore consider
using both self- as well as partner-reported questionnaires.
In sum, this is one of the first dyadic studies on mind-
fulness and self-compassion in couples coping with can-
cer. We found some preliminary evidence that more self-
compassion in the partner was related to less distress in
individuals with low levels of self-compassion, and the
results suggest that having a mindful partner tends to pro-
mote the other partner’s willingness to communicate
about the cancer. These findings point to the possibility
that mindfulness and self-compassion skills go beyond the
individual and may impact couple functioning. In addi-
tion, our findings suggest that couples facing (lung) can-
cer may benefit from programs aimed at improving mind-
fulness skills and self-compassion. In fact, MBSR and
Mindfulness-Based Cognitive Therapy (MBCT) (Segal
et al. 2002) have proven to be effective in reducing anx-
iety and depressive symptoms in cancer patients (Piet
et al. 2012). Although self-compassion also seems to in-
crease after MBSR/MBCT (Birnie et al. 2010; Kuyken
et al. 2010), its focus lies on the cultivation of mindful-
ness rather than self-compassion (Kabat-Zinn 1990;
Labelle et al. 2014). However, as the present findings
suggest that self-compassion might play an at least as
important role as mindfulness skills in the dyadic coping
of couples facing lung cancer, an intervention focused on
the cultivation of (self-)compassion might also be a
worthwhile possibility, e.g. compassion-focused therapy
(Gilbert 2009), mindful self-compassion (Neff and
Germer 2013), mindfulness-based compassionate living
(van den Brink and Koster 2015). Future trials could ex-
amine the effectiveness of mindfulness-based and self-
compassion-based interventions for couples facing cancer.
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